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Abstract 



PROBLEM TO BE SOLVED: To provide a three-dimensional(3D) optical memory medium with high 
read contrast. 

SOLUTION: Concerning this 3D optical memory medium, a fine grain- dispersed medium 3 such as 
glass is used as a substrate and single or plural spots, where the dispersing state of fine grains is 
locally changed by irradiating the inside of the substrate with converged pulse laser beam, are formed 
inside the substrate. As for fine grain 3, Au, Cu, Ag, Pt, CuCI, CuBr, Cds, CdSe or CdTe is used. At the 
spot, the absorption coefficient of the fine grain-dispersed medium 3 in an absorption wavelength area 
is decreased (5). The pulse laser light having the quantity of energy for changing the fine grain 
dispersing state is converged inside the fine grain-dispersed medium 3 and while relatively moving the 
convergent point of pulse laser beam inside the fine grain-dispersed medium 3, the single or plural 
spots obtd. by locally changing the dine grain dispersing state are formed inside the fine grain- 
dispersed medium 3 so that such a 3D optical memory medium can be produced. 
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[gift] h^X hOilt^^^^UI 

WXiiWffl^ h^rtawcMit^s. fit 

Eff-fcl/O*, Au, Cu, Ag, Pt, CuCl, c 
uBr, CdS, CdSe, CdTeW^i^^. 
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(2) 



1 Xtt 2 ffl«©H&7afe* ^ y HKtt. 10 
[»*K4] ^z^ffc^^CO^/^^, Au, C 
u, Ag, Pt, CuCl, CuBr, CdS, CdS 
e , C d T e ioM&tltc 1 WXlt 2 mXhoyWk^ 
6m L/T V ^ff^ 1 ~ 3 C^rtL^(CiB^C7)^5T^^ 

[0 0 0 1] 

[0002] 30 

£7M>HJ#rP&J E MC S T*i&& i £ (C J: U Ifi^eJf£fp£ £ J§ 
v^aSSSK©^*SfCT$eri:, j|ffc$fct±i cm 
2 s*J 1 08 try ho^«ffig««f|f,n4ii:^ 

3^(0«&*ffil/-1f-®i&ai±7 0 0nin 
[0 0 0 3] f-T', fa^^^Nc<fc^=mM^^IB 
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tttci: y jfiWisTO b-r a 7 * h * □ ^ *y ttmzm v * 
t»t'7t h * n s * ^tm*Wf>3%c 

7^ h 'J 77^f-f ^^v^m 

[0 0 04] KffiU WL&Km^&ftffMR&&m<t 

bxti, 3Wfc^-;i/^-->y (phb) # 
feSo ^b^-;w^-->^Tt^ sKUt 
&mi\jm^om%tzmw8m\z 

rt^fl tf^oTf^H&C J: o T^^oT ^ 5 *g (i*f- 
45) ^y/fitfoT^S^fcMOTLTV**. f 

^~mH<D^<DWMzmim^^~^-^mM 
WfcttixsK^ sfe^y 1 03 &ji(D^mm.ti^smx\ 

[0 0 0 5] U^U *WPHBW*«rF2 0 0TC 

4:*TOaT?&S. ifi^ ^T%PHB33»*TO(!l3*i 
^<fce»(C^T^TVN-5 (K. Hirao^, J. Lu 
mi. , 55, 2 1 7 (1 993))#. &MMtm< 

^^^i-s^j^H^^e^ y -^^^^§§^ s 

- 2 2 0 6 8 8 ^AnT'ffilft $ V n ^ 0 Z.<D^krm 

■tat Tt^a^T^fb^j^^y hx^b, ^ 
cfcoT, m>mzttisT&feT\ mimiz&tu ^mr$ 

[0006] 

2 0 6 8 8^&mT'mft£tlT^Z>yt*=£V-tf5*<D 

JV\,*u-v-%<mmm\z&^Timmttt 
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m&zt\&fmwmukz*ft&z±&<-zz. tdvzm%?&w&izRmi,xwtmL<Dayb^*b 



*!), StffiblC£tf£:3>h^*h (S/N) £;*:£<T* Tt±, Au, Cu, Ag, P t ^^flSfcffr^C d 

gfcv*. #&E93l;iu r<0J:}fcHH&«Pffl1-'<<, 8& S, CdSe, CdTe, CuCl, CuBr^0^ 

^ h«:^fiR-r*rttcj:y, §£ffib<Z>n>h^;*h (S 5. ft^K^&T&U, @& 

/N) ^v^5t:^^^U-^^:^1-^ri:$:S tt, ffi^iz® ftX^&Zt IsXimizML 

[0007] 1/mO. 0 1-5 0I1%^1^. Mi^o. 

-JKftfcL ^©Btt«:»ai-Sfe^ m&l><Duy b5* b T»£fc<fc*Mft#*e> 

<D7.tfv b*mftfamz&&LT^5>Z£$:ft@t£t IZ&^xnttm&WttZZtfm^XftWC&CDmm 

ltX#^*£'>bT^£ 0 W&f-HhX^ Au, Cu, [00 10] ^^f^^^i^bT^^^/^CO^ 

Ag, Pt, CuCl, CuBr, CdS, CdSe, ffrtflgUi, Wfo&fflMn<Dftmzjmg&®&l,t^ 

&m&t<?>vmT*jwx u-?-m>m#L&t:fflmwi *f-% 1 ^ m 1 tc^-t t iz \syx*§v>$mmm. 2 t? 

^-5^^*^^^f:L^stx fastis. ^^#t&gs€ 3 w^siHciift 

tg<DJV\sX U-if-^AWS U*. v M^tCJ^aStlS- flK?-£«0«3 lC#bT&3fc* 

[0008] 4 &H&7MK*a*»lfr£-e* fc, H&*#JfC^fb b£ 

WtCfcL W&HmiamiP, SBS^vhlMXffc, 40 [0 0 11] ^/l/^b-1f-©tr-^ytt7-»±, ia;u 

^^c^^w^^btciU^^-hbT^p&b^ fefe^LTs^h (W) x&zti$> 0 t:-*,*o-«&£ 

^<Offl^©KiRffi3Kt^ WtifriMmisX fct #ft®3t (cm2 ) ^U©t:-^U-T-&U, W 

v\fisv«ftt|^C|gIC<fcy, H8WI?ffcMy<T«^-r*. /cm2 X&2tiZ> e ^£(Cfc#£A;i/* U-if-# 

l/-if-^£0^ I fe^tCi:oTS^^)-9-^X^ft1- ©tr-^^^-^SJi. 1 08 ~i 0l7w/cm2 <Z)«g 

eS^^)^>TX^btCi:*;iSitZ^-St&^b^{t: HtC&S^i:^*Uv\ 1 08 W/cm2 *SSK0fcT- 

mt^m^m^<m^miimm^hm^^ 50 ^{b^tm^^^t^b^b b. u&n-tz>m& 



(S/N) j^fiLh-rS. 
[0 0 0 9] 
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[0012] wc^-^^-tts«©i/- j wvmtt 

^-?^t^^ J ffc^^^^«. 1 0-10 # 

ttfcv*#. iSSlcSv^ (fcfcAtf, 10 0MHz) 

»tJtfiSM&«>Tb*e>. 
[0 0 13] 

S i 0 2 \ B 2 O3 , N a 2 CO3 , S b 2 O3 0)ffi& 
TOJC»fc^fil©3!KS^S:iO^ Si0 2 :72li 
% B 2 O3 : 1 8111 1 ON a 2 O : 1 OWM 



%, S b 2 O3 : 4 Sfi%. Au : 0. 0 2MS%(7>^i 
f££j&SJ:e>K:W£bfc. ISfW7ft4 00gfe300 c 
cS^K;i/^^C|aAUfe«, 5 0TCT*2^F 

to fe>*lfc3tf7^«:4 5 0W7---/l/U 
^^V^^g5t;/^7X5:«U 6 50 

&. mmmimm (tem) s^t*^* 

5, 0nm<D^W#&bTV^c o 
[0 0 14] ^^^K^^tcmm^^S-rSi:^ 

XYZ#ftlC;**ir>^fgfc«fr*7 L -S?K 
f£ft 3 ©rtfflHC»k&4 ^g-T 6 <fc 3 tC U>X 2 

fr*>$m£tir-jvi*$&i. 5x1 0-13 ^ asguffl 

^^^Au^^ffctf^Xti, 8 0 0nm(Difcft 
gl 0l3w/cm2 T«3t^4K:3f3!f3IHWUfe«. U 



tfofc. ^CD^Mf*, ^t^M^lL #5;*i*f*3 0> 
[0 0 15] ^6TOt^$^^^^^3 £?6^ 

4 0 0 — 5 8 0 nm) OM^MWM/P^ ijf&M&ft 
S^T'li, 6<30»fc*WSlS^<c^ofe. $&^5 3 0n 

TOb£ttfcfMbfcJfc«^l ili±^T^b<*£fc=i 

HODOTtyxe?-^«;<, X, Y, Z#l«5lCH&7t«tC 

[0 0 16] |£*60!|2 : Cu^W^ 
20 Si0 2 , B 2 O3 , Na 2 CO3 , Cu 2 O, SnO 

©jrow*£, s i o 2 : 7 2mm%, b 2 o 3 : 2 0 

nm%. Na 2 O : 8ft%. Cu : 0. 5Sfi%, S 
nO : 0. 2 5fift%<BJBfaK:ffi£bfc. TOW* 4 0 

0g£300cc S^UV^^tcmAUf-^ 1 

30 U 6 5 0TCC4BSiafig$Ufc«, ^TiWL/fe. «f 

jteicsBteSftTasu, ^&§*m-7^&gi (tem) t 

^gUfeilXe), 2 0nm(Z)Cu #5 

XV h U <y **#lC4HRbTV*fc. 
[0 0 17] &^T% tf^£*l£#5:*i^3£^^ 

40 igbJTOl 0 0Hz, 0^ni©yfcfcttflibfe. 
^*4 JCfl^Stifc^sK'y ht±, tM2MmT'^ 
ofc, *^^JC0 C u m!B-&&j3^ * ^ 1. 0 Mm 

0HW/cm2 ■ejfe3fea4H5|3>iaiB5Wbfc 

m^Mt^b^ rc^e^lt, m^M^ih, 
fSK3»»aWfelftyalbfc. ^V>T% Z|^fPltC«&X 
1 5 /im(C^»$-&. XY*SK^lWC«%Ba 

50 Ifbfc. 
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[0018] %m^vmztit-ii^%sm?> 
mwT- iicu mi^z * o xmi $ nr v 

(tfft4 0 0~ 5 8 0 n m) <0"8MR«»*^«^ U lt&$ 

< & y «tfejc»b l fetus 5 jw&as nr v 

JgLfcJtlKOT 1 KJ£^gb<:*:£fc=3> hT*&o 

[0 0 19] $&mz : Agffl($^^7 

5 i O2 , C a CO3 , N a 2 CO3 , A Z2 O, S n 
OfelSRfW^U Si0 2 :7 2MS% CaO:2 
011% Na2 O : 8Mfi%, Ag : 0. 4MM%, 
SnO: 0. 2M£%C7>^:h^^i:e)iCfe^Lfc 0 JSC 
fTO* 4 00g£300cc B^a&I/yjtffC&Abfc 20 

^14 5 0t;T*2^f^U^e>ill«^L 

omraO^C^U l&Ql,tzML 4 5 01C©T--;i/ 
icty^fcKasbfc. #^*4nCAg«fcKtf-fc*rffi$ 

5 5 0W4^|i3WLfeft. #5p*3T*Sfc?£b 

T*tfeic«&snxfiy, ss^m-y^&ii (tem) 

T*^Ufeh'5, 8 n mCO A g m&t^fS^ 30 

[0020] fttmmz tit-x^ 3 £^yg#ii t 

Watc/Vb^l/— »f3tXS:fiWUfe. AVl/^W-lf-^ 

-**e>fffi$4xfcAn/X*Il. 5X1 0-13 ^ gsgi, 
iilkHz, Sg600nmffl^tiL/fc, 

feo ^y^^fCOAg^-?^^^^ 600nm£0 

1 0 14w/ c m2 T*yfo&4 fC 3 *$fSJ8U bfe 40 
ft, U— tf-^61 <D#^*f$ft3 ^©ASt&Jttt, #5> 
*i^3£XYf^ftCX*^>£l* SSHl^ftT 
m^tfLfe. r(7>m^M, ^e^lt^lL 

Wy&fmft&& y b fcft, z^rsjtcus&^^-i/' 

[002 1] t^tii^ 3 £?6^ 

«T'^Lti:l5, H2fCaVtJ:-Mc, m^MM^ 
^iAgmfifflCjcoTiaJlSlStlTV^&SW G&3 

6 0—4 8 0nm) ©^{SSfcWfc^U ft€SJ&fe#fc 
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£4 2 0 nmCD^^V^fg^^^^mbfciir 
m$ ft JBffrWEf fc£ bfeifc&fll 2 tcjfr^TS 

Y, Z£flCH&^lC^£f5^T*£fc. 

[0022] mm\4 : Ftrnm^mx^* 

S i 0 2 , B2 O3 , N a 2 CO3 , S b% O3 
ftmzmt&M£(D7mWL$:tox.. Si0 2 :7 2MM 
%, B 2 O3 : 1 8U%, N a 2 O : 1 Ogfi%, S 
b 2 O3 : 2£g%, Pt : 0. 0 5m&%0>*gf£tC^ 
-£bfc a SmtB^A OOg5:300cc e^f^vyaK© 
IfcALfcft, ^1 4 5 01CT2^IOTWU^e>iD 
IS&g&bfe, J3H^bfc#5*fcMi<^C&U&^ 
TJWSSmmflDWCfiRgU #£Pb£ft, 4 5 O^T'T 
--/l/*-$rfclcj:y£#3:|fc£bfc. #^*#{CPt 

/£"T?#5*£JHSU 6 0 01CT?4^rafiWbfeft, 
jFrtTfiEfrUfc. &^T% «»f-W»U JSCS 4 mm® 

©«fffi(ci:oTjK«ciffebTfey, ^i^m^^ 

(TEM) «Ci:S^T?tt^^l 5nm©Pt«S 
XVMJ^^T, tC^m bT V ^fe 0 

[0023] mmm^ti^^ptms^mmit 

H«ic^;i/^u-if-3tT?fiKI*bfc. 7^;i/^i/-if-^ 

5X1 o-i3 ^ 

IIlkHz, 0 AmCD^$:^mbfe 0 

W©Pt»fiH^»?!f5xii, 1. OMm0^[;s^ 

13w/cm2 T?^#,4C5|WIB8l*bfcfL Lx-if- 
^61CD^^^3/\(7)AM$:lh^ ^^*W3 $:X 

Yfs^fpitc^^-v>$^ nmmc^T^mmL 

XY^fRl^^cm^ttbfeo 

[0024] m^J^f^snfe^^^s^^ 

(C^UffiiRSftTV^iifcgjg: Gft4 0 0~7 5 0nm) 

fe^5^^t^a^ic^$tixv^ 0 immm 

BftT'lt* 6<Z)3Effc*MW$*va:^ofc. tS^60 0n 
mW6^^Tf2^ff^$:^aibfei:^5. JHftM&l 



©>uK*h©airoy«-tt«e<, x, y, z^gkch 

[0025] mmW5 : CuCl»i4m^7 
S i02 » Al2 O3 , B2 O3 , L12 CO3 , Na 
2 CO3 , K 2 CO3, CuCl, SnOZmm^t 
LXm^\ Si0 2 :6 5Mg%, Al 2 0 3 :6gS 
% B 2 O3 : 1 7fiS%, L i 2 O : 4gfi%, Na 
2 0:4lt% K 2 O:4ii%CuCl:0. 5M 
g%, SnO: 0. 2SS%O^^^L7^o 
5K4 00g£300cc fi£»l/y3jfcaAbfcfk 
»tfil 4 5 0T:T*2^^U^e>ilS&ffl»Lfe. 

[0 0 2 6] ^^tCCuCl«!K3-fe*fttlS-&Sfc 

»e>*ife^^*»*3fii^a^«a» (tem) 
gggseg 1 tmmzwi* u— \r--vfmi, 

fc. jvua u— tF-^ctt, r;u=f>u— ff-M&^^T 

XI 0-13 50, kHz, iSISOOnm© 

[0027] ^mmmocuciw&j^m^^x 

5 00nm<Z)ffl»JC33WS3aiiW^9 2%"eS)ofc- 
-^X^K-S5gl Ol5w/cm2 T?&3fej&3fC3^ 

H2JC33W «ic, mmmmtxi,* 

CuClMS^{CJ:oT«MRSnTV\fcaW^ Gfo3 0 
0 - 3 8 5 n m) (C^flX^gfob^ 5 

atlfc^ofc. ifc£3 7 5 nm©)fc«:JSV*"tfEaSHWte 

3 ^m^TOJItTMO*^ h<D§^V:n^ 
-ttfcC X, Y, Z^fnltC=^5t^tC^$:fg^T^ 

[0028]^6:Cd (S, S e ) fBjEz^ffctf 
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S i 0 2 , A 1 2 O3 , B 2 O3 , Na 2 CO3 , Zn 
O, CdS, Cd Se&TO»*i:l/TfV\ SiO 
2 : 6 9SS% AI2 O3 : 111%, B 2 O3 : 1 
2MM%, Na 2 O : 6MM%, ZnO : 1 imfi%, 
CdS:0. 3gt%. CdSe:0. 2MS%(3D^ 
IC^bfco JgCft»£4 00g^3 00cc 

iM/TJSS5mm©«lCJiSfflU JWUfeft, 4 5 OX; 
10 ©T--;UCJ:y^*€:HtefeLfe. T^X^tCCd 

(S, Se) «*fr?-fcffiffl3i«fc0>, m§BJF*m^T 
Mj&m.S'C/frT'jS^^Zm&U 6 5 0TCT4B&H 

fct Cd (S, Se) wwo^fflicj:yiS^ic:«feu 

Tfe*J, SffigiS^MRffi (TEM) T^lti:i5 
WiaSl OnmCDCd (S. S e) m&HtiS^*-* 

[0029] mmm2ftt=.ji^xtm3$:m&Mi£ 

fcfc, y;i/:J>Ar u-ifHM©T 1-^:77^7 u- 
1f-*^5ffiSn^t;i/^(ii. 5X1 0-13. 

J&4 tCJ^SSJlfc*^ Hi. (t^WO. 9 AmT'S 
of:„ *^®Cd (S, Se) m&HmiS 1 ?* 
I*. 6 5 0 n m^JWCfcttSaBWtf 8 5 %T*feo 
fc D tf-4^J:*^-ffiSl Ol5w/cm2 T&&b&Z 
lZ3?mmtLf^ 1 CD#^i£ft 3 

ASf&^fc, ^^^3$:XYIKfnJtC^^r^>$ 

30 i±, ^t^^T'^OTj^f l mm. 

mzmbXT-isZ 1 0^m#i$t XY$fr£[pF\IfI 

[0 0 3 0] &)WW^Sftfc;tf7;*fW3 £?63^ 

7>TtiCd (S, Se) «Ke?-{CJ:oTiRJR$nT^fe 
0^J4 5 0-5 8 0 nm) ft&mmtt&L'PU 

40 jb^ofe. j2»4 8 0 nm©^€:«^Tia®fiWS:SS*ffl 

^mSE*U JS«f«Effc;^«:f»lfli LA-it^j4 {C 
#^L<*£fcn>h^*hT'&o£: 0 ife, 1 0/i 

X, Y, Z^fSjCD^Tt^tC^^f^T^fco 
[0 0 3 1] Id^ij7 : Cd (Se, Te) m^Hm 

Si0 2 , Al 2 03, B 2 O3 , Na 2 CO3 , Zn 
50 O, CdSe, CdTeSTO»*fcL/TSV\ SiO 
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2 : 69WM%, Al 2 O3 : X] 
21|g%, Na2 0:3li% ZnO: 
CdSe:0. 3MM%, CdTe:0. 

mzm£i>r~. mm*4 oo g ^3oo cc ssmv 

y<K\Z&Alsf& 1 4 5 0rT2«fraWL/3& 

L$M/T£3 5mm<S!>«lCj£S!U ?&*PUfefiL 4 50 

(se, Te) mm-ztt&ttzt^ mmtzm^ 

^SWti. Cd (Se. Te) fl*KW)flfffilCj:y^fe 
lC3&fil/tfc»J, ^iM^m^^ (TEM) T't^L 
t=.£ZZ. ^&J$mi OnmOCd (Se, Te) 8fcf£ 

[0 0 3 2] tfffi^£ftfc#5;*1W3£^mi: 

3^e>5ffiS*lfe^;i/^*Sl. 5X1 0-13 ^ JftiJigL 

4 tC^j&Sti^^v Mi. I^2/xmT&^t. 
2(cHS6W©Cd (Se. Te) Wftm^^lt 

1. 2Mm(Bi£*Cfctt5:®M#8 5%T*S>ofc. tT 
Ol5w/cm2 T^fc,£3lCl 0 

^^^f3S:XYIKfRJtC^^^>$i±. 

[oo3 3] ii^mtt^ £ *i£ n=7 £ yt^mm 

TtiCd (Se, Te) ^^ICioT^SftT^fc 
W}7 0 0-9 0 0 nm) <m&m&ffi.'PU 

m&izmtist-m%stmf&zftT^tL. imyt 
mmmx^ £<^fc*H«a*xfc*ofc. ^75 

>h7^htfeo^ s ifc, 2 0^m^PS-e±^i:T^ 
O^sK^ hO§&&Ux^-&&<. X. Y, Z^fnjtc= 

[0034] mma : cd (s, Te) m&imtf 

5 i02 , AI2 O3 , B2 O3 , Na2 CO3 , Zn 
O, CdS, CdTe&IS*W*i:LT;Svv SiO 

2 : 6 9mg% AI2 O3 : lgfi%, B 2 O3 : 1 
2 l it. Na2 O : 6 l|i ZnO : 1 1 1 15. 
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CdS:0. 31ft, CdTe:0. 2 lft« 
tCH^bfc. TO»5ft4 00g^300cc B&»l/y 

L/ii^^S5mm®KJCfi8S!U ttSIUfcfe 4 50 

Te) «*Kt?&*fffiS-fr$fe«), «SOF&E^TJHSJi 
S5r/4)"e^^S:WaU 6 5 01CT4^r^b 

Cd (S. Te) |»KE?^ffilCj:oTiS%fe[C3&febT 
£*K (TEM) -e«fcLfcfcz:5, 

¥i^z@l OnmODCd (S, Te) ^7^Th'J7 

[0 0 3 5] ^ffi«MS*lfc3tf^^fW3«:||fi6ffi!l 

tt, 7;v:j>u-if-i^©T i -i^wru-if- 
^e^^fc^b^ipii. 5 x 1 0-13 ^ &Mi,m 

15200kHz, Si8 0 0nm©^U: e gift 
20 gA\zm$LZtlt-7stfy Mi. o/iin^ 
o£ 0 #^#}CDCd (S. Te) mfc?#«btf^* 
ti, 8 0 0 nm©^Cfei^»f^8 0%t'feo 
fc. £-*X*/I/*-$au Ol5w/cm2 T*»t*3 

-jjftlZWM^T-V&l 5/im^Ifr£i* XY^foJ^ 

30 [0 0 3 6] m3mM^I$tX^^^^^f3 

7>T*tiCd (S. Te)^iaoTPS^tl^ 
&J£S OS 5 0 0-7 5 0 nm) <mfctifflffl&U 

ft^ofe. iftfi5 8 0 nm©^6$:^V^Tf3^ff^$:ic^ 

omt twsLmL<n&>p\z zz^otmpL <btiz>m&m 

40 iz&^i,<*Ztez2yh^Ahtmt>ftt- 0 ^fc. 1 

<, x. y, z^faizELikjmizmmztmT'£f- a 

[003 7] ttMffll 

BmZR^T. Si0 2 : 7 2SS% B 2 O3 : 1 8 
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